Graded differential photoreceptor orientation: ramifications for ultramicrotomy of retina.
When sectioning small blocks of tissue from the retina of the eye, it is sometimes difficult to obtain sections which simultaneously cut squarely across the inner retinal layers and are on the long axis of the photoreceptors. This difficulty is, at least partially, due to the fact that the receptors tilt progressively relative to the tangent to the retinal curve at progressively more peripheral loci. Consideration of the graded differential orientation of the receptors indicates that, in order for the section to be simultaneously coaxial with the receptors and the inner retinal layers, the plane of the section must be parallel to and include the anterior-posterior axis of the eye, as is the case when the whole eye is sectioned through its center. It is illustrated that this criterion can be met for small blocks of retina if the block is excised along a parallel of the eye and the plane of section is perpendicular to the tangent to the retinal curve and the parallel. An approach which accomplishes this is described. Theoretical analysis suggests that distortion of apparent size of structures in the retina can become significant within a few degrees of the posterior pole if this condition is not met.